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It has previously been shown (1,  2)  that the serum of individuals 
acutely  ill  with lobar  pneumonia or  certain  other  febrile  diseases, 
possesses the capacity of precipitating in the presence of the somatic 
C polysaccharide of Pneumococcus.  The precipitating action of the 
serum is demonstrable within 24 hours after onset of pneumonia, per- 
sists throughout the active phase of the disease, and disappears within 
1 to 3 days following the beginning of recovery.  The phenomenon is 
not  a  specific  response  to  pneumococcic infection,  since it  can  be 
demonstrated with the sera of patients suffering from other bacterial 
diseases.  The chemical or immunological nature of this reaction and 
the relationship of the factors involved to the mechanism of recovery 
in pneumonia, at present are unknown.  It would appear, however, 
from the non-specific character of the precipitation reaction, that the 
phenomenon represents in human beings a broad response to infection 
by a  variety of bacterial agents. 
With the aim of obtaining more precise knowledge of the nature of 
the precipitation reaction as  found in man, it  seemed desirable  to 
determine whether in certain animals a similar phenomenon occurs in 
response  to  experimental infection.  For  this  purpose  two  animal 
species,  rabbits  and  monkeys,  were  selected  for  study.  Infection 
with  pneumococci seemed  to  be  the  most  desirable  experimental 
approach, inasmuch as the phenomenon in man occurs uniformly in 
pneumococcus  pneumonia,  and  also  because  experimental  pneu- 
mococcus  infection in both these species may readily be induced. 
Goodner (3) has shown that the intradermal inoculation of rabbits 
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with Type I pneumococci gives rise to a local inflammatory lesion.  A 
symptom complex  is  produced  which  is  analogous  in  many  of  its 
features to pneumococcus lobar pneumonia in man.  A certain number 
of animals so infected recover after a  definite febrile course.  Francis 
and  Terrell  (4)  have demonstrated that in monkeys of the Macacus 
cynomolgos  species it is possible to produce experimental pneumonia 
by intratracheal  or intrabronchial inoculation of Type III Pneumo- 
coccus.  The  clinical  aspects  of experimentally induced infection in 
monkeys closely resemble those of spontaneous disease in man. 
Pneumococcus infections of rabbits and monkeys appeared,  there- 
fore, to offer an experimental approach to the study of the C precipita- 
tion reaction of serum.  The present paper records the occurrence of 
the phenomenon in these species following infection by pneumococci. 
Materials and Methods 
Infection of Rabbits.--The  technique developed by Goodner (3)  was used in 
these experiments.  Normal rabbits weighing from 1500 to 2000 gm. were infected 
by intracutaneous inoculation of a mouse virulent strain of Pneumococcus.  The 
site of inoculation was the lateral abdominal wall.  4 animals were infected with a 
Type I; 9 animals with Type VIII; and 11 animals with a rabbit virulent strain of 
Type III Pneumococcus (SVIII).  The amount of inoculum  varied between 0.I 
and 0.5 cc. of a 6 to 18 hour culture, but was usually 0.2 cc.  All of the animals 
developed large hemorrhagic, edematous lesions at the site of inoculation, which 
were observed daffy until death or recovery of the animal took place.  Throughout 
the period of active infection the recovered animals  showed  sustained  rises  in 
temperature.  A variable temperature response  was noted in the animals  which 
died.  Blood obtained from the marginal ear vein before infection, at frequent 
intervals during the febrile period, and after recovery, was used for serological 
tests. 
In order to test the effect of reinfection on the C precipitation reaction of serum, 
3 of the recovered animals  were given a second intradermal inoculation with a 
strain different from that used in the initial experiments. 
Infection of Monkeys.--The  technique elaborated by Francis and TerreU  (4) 
was used for the production of Type III pneumococcus pneumonia in a small series 
of monkeys.  Healthy Macacus cynornolgos monkeys were used.  The weights of 
these animals varied between 900 and 5500 gin.  1 to 2 hours after a preliminary 
intramuscular injection of morphine sulfate, the animals were placed upon a fluoro- 
scopic table.  A No. 5 or No. 6 radiopaque catheter was inserted into the trachea 
and,  under the fluoroscopic screen,  introduced into a  secondary bronchus of a 
pulmonary lobe.  A syringe,  containing the sediment from 1 cc. of an 18 hour 
blood broth culture of Type III organisms  (SVIII strain) suspended  in 1 cc. of THEODOKE J.  ABERNETHY  77 
sterile com starch solution, was attached to the catheter and the mixture slowly 
injected.  The catheter was quickly removed, the animal tilted upright for a few 
minutes, and then returned to its cage.  Injections were usually made into the 
right upper or right middle lobe. 
A roentgenogram of the chest of each animal was taken before infection, and 
daily during the course of the acute disease.  A daily record of the rectal tempera- 
ture was made.  Once each day during the acute disease and frequently in conva- 
lescence specimens of blood were withdrawn from a leg vein or by cardiac puncture. 
A small amount of blood was used for culture and white blood count.  The re- 
mainder of the blood was allowed to clot and the serum, collected by centrifugation, 
was used in precipitation tests with C. 
Owing  to a  limited supply of this species  of monkey, experiments involving 
infection by routes other than the intrabronchial one were not performed, except 
in one or two instances.  One animal was given an intradermal inoculation of 0.5 
cc. of an 18 hour blood broth culture of Type III pneumococci.  The progress of 
the infection was observed and daily bleedings  taken until the time of death.  A 
second animal, having recovered 6 months previously from Type III pneumonia, 
was given an intraperitoneal inoculation of 1 cc. of a  culture of the same type. 
A specimen of blood, obtained 24 hours after infection,  was used for precipitation 
test. 
Precipitation Tests.--Sera obtained during the course of infectlon,  as well as in 
convalescence,  were tested for their capacity to precipitate the somatic C poly- 
saccharide.  Most of the tests were done with preparations of C of the highest 
degree of purity obtainable.  A few tests were done with more crude lots of C pre- 
pared according to the original technique of Tillett and Francis (1).  The usual 
precipitation technique was adopted; 0.2 cc. of serum was mixed with 0.3 cc. of 
salt and varying dilutions of the  C substance added.  Occasionally,  0.25  cc. of 
serum added to an equal volume of C dilution was used.  In each case readings 
were made after 2 hours' incubation at 37°C. and refrigeration overnight. 
Results  in  Rabbits  Following  Intradermal  Pneumococcus  Infection 
The  type  of lesion  which  occurred  in  rabbits  following  the  intra- 
dermal inoculation  of Type I  pneumococci did  not  differ materially 
from that  found  with  Type  III  or  Type VIII  infections.  A  slight 
erythema was usually observed within 3 to 4 hours at the site of inocu- 
lation, which rapidly increased in size and intensity  so that within 5 
to  7  hours  a  well marked lesion  was present.  By  24  hours  a  large 
hemorrhagic area,  often with purpuric  center,  and marked edema of 
the ventral abdominal wall, were noted.  Fever was almost invariably 
present in the animals within 24 hours of infection.  In the recovered 
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occurred, oftentimes sharp  in  character.  Regression of  the  lesion 
took place slowly over a variable period of time.  16 of the 24 rabbits 
succumbed to  the infection.  All 4 of the Type I-infected animals, 
4 of the 9 receiving Type VIII infection, and 8 of 11 rabbits infected 
with Type III pneumococci  died after a period of time varying between 
1 and 10 days. 
Frequent observations were made upon the capacity of the serum 
of  the  infected  rabbits  to  precipitate  the  pneumococcus C  poly- 
saccharide.  The serum was tested during the height of the disease 
and during the period of convalescence  of the animals which recovered. 
In a series of 20 rabbits infected intradermally with Types I, III, or 
VIII pneumococci, it was found that at no time did the serum of any 
of the  animals give  a  precipitate when  C  substance was  added in 
varying concentrations. 
In Table I are shown the results obtained in a representative group 
of 6 rabbits during the period of active infection.  4 of these animals 
were infected with Type I  and the other 2 with Type VIII pneu- 
mococci.  All "of the animals developed large spreading hemorrhagic 
lesions  together with fever.  The severity of infection is attested by 
the fact that only one animal recovered.  Control bleedings before 
inoculation showed that the sera failed to react with C in dilution of 
1:4000  to  1:128,000.  Subsequent bleedings taken 24, 48, and in one 
case 72 hours after inoculation also gave negative precipitation tests 
during the period of active infection.  The remaining 14 animals in 
this group were observed for longer periods of time after infection by 
either Type III or Type VIII pneumococci.  Owing to the severity of 
the lesion many of the animals soon died, and consequently all could 
not be observed for a uniform length of time.  However, 13 rabbits 
were alive 2 days after inoculation when bled, 6 rabbits survived 4 
days, 2 rabbits lived 8 days, and 1 animal was alive 9 days  after infec- 
tion when a sample of serum was taken.  The results of precipitation 
tests on the various sera, irrespective of the duration or severity of the 
infection as  measured by  the  survival  time,  were  in  all  instances 
completely negative. 
In the foregoing  experiments  on 20 rabbits, 0.2 cc. of culture was given to each 
animal, and the earliest serological  observations were made 24 hours after infec- 
tion.  Under  these  conditions  it is possible that the dose of infecting  organism  was THEODORE  J.  ABERNETHY  79 
either too great or not sui~ciently large for the demonstration of the C  reaction. 
Furthermore, it is theoretically possible that during the early development of the 
lesion the serum is capable of precipitating with the C  substance, but rapidly loses 
this property  as  the  disease  progresses.  In  order  to  obtain  evidence on  these 
TABLE  I 
Precipitation  of C  by Sera of Rabbits Given Intradermal  Pneumococcus Infection 
Rabbit  Dosage of ".infecting 
No.  orgamsm 
1-2  Type I  Pneu- 
nlOCOCCUS 
(0.2  cc.) 
1-3  Type I Pneu- 
mococcus 
(0.2  cc.) 
8-87  Type I Pneu- 
]~OCOCCUS 
(0.2  cc.) 
8-88  Type I Pneu- 
mococcus 
(0.2  cc.) 
9-7  Type VIII 
Pneumococ- 
cus (0.2  cc.) 
1-06  Type VIII 
Pneumococ- 
cus (0.2  cc.) 
period 
after  Clinical data  Date  infec- 
t.lon 
1935  days 
Feb.  2  -- 
"  3  I 
Control bleeding.  Infected 
Large  lesion.  Fever.  Bleeding. 
Death in 24 hrs. 
"  2  •  --  .  Control bleeding.  Infected 
"  3  1  Large  lesion.  Fever.  Bleeding. 
Death in 24 hrs. 
"  2  •  --  .  Control bleeding.  Infected 
"  3  1  Marked lesion.  Fever.  Bleeding 
"  4  2  Moribund.  Bleeding.  Death  in 
60 hrs. 
~c  2  •  --  ' 
"  3 
"  4 
"  5 
Mar. 14 
"  15 
"  16 
"  14 
"  15 
"  16 
Control bleeding.  Infected 
1  Marked lesion.  Fever.  Bleeding 
2  "  "  "  " 
3  u  cc  ct  cc 
Death in 72 hrs. 
Control bleeding.  Infected 
Marked lesion.  Bleeding 
"  "  "  Death 
in 72 hrs. 
Control bleeding.  Infected 
Marked lesion.  Fever.  Bleeding 
No further observations made 
Precipita- 
tion of 
C 1:4000 
to 
1:128,000 
None 
~c 
questions,  each  of  an  additional group  of  4  rabbits was  infected with  different 
amounts  of  Type  VIII  culture,  and  samples  of  serum  were  taken  at  intervals 
during the development of the lesions.  At the end of 4 hours slight lesions were 
detected, which in 5  hours averaged 3  x  5  cm.  Fever was present in all of the 80  SOMATIC  C  POLYSACCIIARIDE  O~"  PNEDq~OCOCCUS.  II 
animals after 6 hours.  It will be seen in Table II that the sera taken 4 and 6 
hours after infection did not precipitate C.  Moreover, samples of sera obtained 
1, 3, and 11 days after infection, despite the variable dosage, failed to give any 
detectable reaction. 
TABLE  II 
Precipitation  of  C  by  Sera  of  Rabbits  Given  Type  VIII  Intradermal  Infection 
Rabbit  Dosage  of i.nfect- 
No.  mg orgamsm 
1-29 
Pneumococ- 
cus (0.  I cc.) 
1-30  Type VIII 
Pneumococ- 
cus (0.2 cc.) 
1-31  Type VIII 
Pneumococ- 
cus (0.3 cc.) 
1-32  Type VIII 
Pneumococ- 
cus (0.5 cc.) 
Date  Period  after 
infection 
Apr.  6 
"  6  4 hrs. 
"  6  6  " 
"  7  24  " 
"  9  72  " 
"  6  4 hrs. 
"  6  6  " 
"  7  24  " 
"  9  72  " 
"  17  11 day, 
6 
6  4 hrs. 
6  6  " 
7[24  " 
9  72  " 
17 [ 11 day., 
c¢  6 
"  6  4 hrs. 
"  6  6  " 
gg 
i 24  " 
7  72  " 
,c  9 
"  17  11day: 
Type VIII 
Clinical  data 
Control bleeding.  Infected 
Slight lesion.  Mebrile.  Bleeding 
Marked lesion.  Fever.  Bleeding 
Death in 96 hrs. 
Control bleeding.  Infected 
Slight lesion.  Mebrile.  Bleeding 
Marked lesion.  Fever.  Bleeding 
Lesion healing.  "  " 
"  "  Mebrile.  " 
Control bleeding.  Infected 
Slight lesion.  Mebrile.  Bleeding 
Marked lesion.  Bleeding 
"  "  Fever.  Bleeding 
Lesion healing.  "  " 
"  "  Afebrile.  " 
Control bleeding.  Infected 
Slight lesion.  Fever.  Bleeding 
Marked lesion.  Fever.  Bleeding 
Lesion healing.  "  " 
precipi- 
tation  of 
C (crude) 
I'.  I0  to 
1: I000 
None 
~c 
c~ 
~¢ 
Tillett and Francis, in their original observations, suggested that a 
possible interpretation of the C  reaction in man might be the so called 
anamnestic  reaction  of  Cole  (5).  Applying  these  principles,  they 
postulated that the C precipitation phenomenon might be conditioned THEODOI~E  J. ABEP.NETH¥  81 
by a previous exposure of the individual to the same or closely allied 
bacterial  antigen.  In  the  light  of  these  suggestions it  seemed of 
interest to test the effect of a second inoculation in a group of rabbits 
recovered from an intradermal pneumococcus  infection.  Accordingly, 
3  rabbits which had survived a  Type VIII pneumococcus infection 
given 17  days previously, were reinoculated with 0.2  cc.  of Type III 
culture.  Typical lesions were produced and only one animal survived 
8 days.  Observations made on 3 animals 2 days after infection, on 2 
animals 4 days after inoculation, and on the animal which survived 8 
days showed that in no instance did the serum precipitate on the addi- 
tion of the C  polysaccharide.  Thus, under the conditions of these 
experiments it was not possible to demonstrate that previous exposure 
had any effect on the negative precipitation reactions of rabbits re- 
infected with Pneumococcus. 
Results  of  Precipitation  Tests  in  Monkeys  Following Pneumococcus 
Infection 
In  4  monkeys of  the  Macacus  cynomolgos species  experimental 
pneumonia  was produced by the intrabronchial inoculation of a culture 
of Type IH pneumococcus.  The course of the infection was identical 
to that found in a larger series of monkeys by Francis and Terrell, who 
suggested that the clinical aspects of the experimental disease closely 
resembled pneumococcus lobar pneumonia in man.  Tests made with 
the serum of these animals have shown that a positive precipitation 
reaction is demonstrable soon after infection, that the precipitating 
action of the serum persists for 2 to 3 days, and disappears abruptly if 
recovery of the animal occurs.  The results of precipitation tests with 
the serum of all the animals were positive throughout the period of 
active infection.  Moreover, the phenomenon  was present early in the 
disease, i.e., within the first 24 hours after inoculation.  While positive 
blood cultures were demonstrated in 3 of the animals during the period 
in which the precipitation test was positive, no apparent relationship 
between septicemia and the serum reaction could be discovered.  One 
animal, No. 1-46, did not develop a positive blood culture during the 
entire infection, yet the serum precipitated C  strongly.  In animal 
1-37  a  bacteremia  was  found to  persist  after  the  C  reaction had 
disappeared. 82  SOMATIC  C POLYSACCIIA.RIDE  OF PNEUMOCOCCUS.  II 
Two  animals succumbed  to  the infection.  The  precipitating re- 
action of the sera of both of these animals was demonstrable up to the 
time  of  death.  The  remaining  2  animals  recovered  after  a  short 
period of illness without complications.  During the recovery period 
the precipitation tests were negative. 
Date 
Day~  disease 
Hour 
°E 
105 
104 
i  103 
102 
•  101 
~"  i00 
99 
98 
qov. 1935 
4  5  6  7  8  9  16 
l  2  3  4  5  12 
~915  915  915  91~'915!g15  915 
-  ,/ 
o  1 : 2,56C 000  - 
o  1:1,28C O00- 
I :  84C O00" 
o  c  1"  3~£900= 
Ii  16c  oo- 
8C 300 : 
1:  4C 300-  ~,, 
]~lood 
cultuoe 
Precipitation test 
~J.B.C. 
(thousands~  20.4 ig.8 
X-ray 
,t--t 
+  --  +  --  _ 
8.8  15  21.6 
real E.U.L.  ~U.L.  ~o]~  ~e~oh real  real 
CHART  I.  M.  cynomolgos 1-37.  Weight 1250 gin.  Type  III pneumococcus 
pneumonia. 
The following protocols illustrate the experimental conditions and 
results obtained in Type III pneumococcus pneumonia. 
Monkey 1-37, after preliminary x-ray and intramuscular injection of 10 mg. 
of morphine sulfate, was inoculated with 1 cc. of Type III pneumococcus  culture 
suspended in 1 cc. of sterile corn starch.  The following  day, 20 hours after inocu- THEODORE  J.  ABERNETHY  83 
lation,  a sample  of blood was obtained from the femoral vein for culture,  blood 
count, and precipitation  tests.  X-ray showed marked consolidation of the right 
upper lobe.  The blood culture,  1 drop of blood in 5 cc. of beef infusion broth, pH 
7.8, was positive for Pneumococcus Type III  The serum on this date precipitated 
C in dilution  of 1:640,000.  Each day thereafter these procedures were repeated. 
On the 2rid day of disease the hng lesion showed signs of resolution by x-ray, the 
)aye 
2 
g. 
CHART 2.  M.  cynomoIgos 1-44.  Weight 5540 gin.  Type III pneumococcus 
pneumonia. 
blood  culture  was negative,  and the serum  precipitated with C in equaUy high 
titer.  On the 3rd day resolution was well advanced,  but although the blood cub 
ture was found to be positive, no C reaction  could be demonstrated.  On the 4th, 
5th,  and  12th days after inoculation  the serum  test remained  negative.  These 
findings are graphically  represented  in Chart 1. 
Monkey 1-44 was given 26 rag. of morphine  sulfate  preparatory to the intra- 84  SOMATIC C POLYSACCHAEIDE  OZF PNEUMOCOCCUS.  II 
bronchial inoculation of Type HI culture.  23 hours later  consolidation  of the 
right middle lobe was found by x-ray.  A specimen of blood obtained by cardiac 
puncture showed approximately 40 colonies of Type III Pneumococcus per cc. 
The serum was found to precipitate C in dilution of 1 : 160,000.  The following day 
the  animal  was very ill.  Consolidation  was confined to  the  right  lung,  blood 
culture remained positive, and the serum now precipitated with C when the latter 
Hay 1936  Date  28  2~ 
Day of  disease 
Hour,  915  915: 
¢'F,  ~b 
105  - ~ 
~  too 
98 
o  i:  56o000- 
1,~8~.000 
1 : 640:000 
180,000  -  I  ! 
80,000 
~  1:  40,000-  ~_ 
151ood 
cultuwe 
%/.B.C. 
~U~I8 
~8  29  30  1  2  4  6 
2  3  4  5  8  8  10 
915:915  915  915  915  915  915 
u. 
P~e~ipitation  t~s% 
19.6  24.9  11.1  18  ~-0  12.4 16.2  15.8 
No~-  ~n~  !Nor-  Nor- 
X-~'ay  real RL.LI  R.L.L  F~LL.  me/  real 
Crib,  aT  3.  M.  cynomolgos  1-46.  Weight  3900 gm.  Type III pneumococcus 
pneumonia. 
was added in dilutions as high as 1:640,000.  On the 3rd day of disease the ani- 
mal's condition was much worse although the lung lesion had begun to resolve. 
A sharp drop in the total white blood count was observed.  The precipitation test 
remained  positive,  The  animal  died  following  cardiac  puncture.  Autopsy 
showed involvement of the right middle lobe with evidences of resolution and, in 
addition, a traumatic hemopericardinm.  Chart 2 depicts the course of disease in 
this  monkey. THEODORE ]. ABEENETHY  85 
Monkey 1-46 was given a similar inoculation of Type III pneumococci.  Con- 
solidation of the right lower lobe was demonstrated by x-ray during the first 3 days 
of disease.  Blood cultures  remained  consistently  negative.  The precipitation 
reaction was positive on the first test made 23 hours after inoculation,  and on the 
~  1". 
13 
cu 
L¢ 
CHART 4.  M.  ¢ynomolgos 1-38.  Weight  1150 gin.  Type III pneumococcus 
intradermal infection. 
2nd day the serum reacted with C in dilution  of 1:1,280,000.  The titer dropped 
to 1:320,000 the following day, and repeated  tests thereafter were all negative. 
Chart 3 represents the findings in this animal. 
Monkey 1-35, weight  900 gm.,  was given  an inoculation  of Type III pneu- 
mococci into the right upper lobe.  A severe infection, with bacteremia,  resulted. 86  SOMATIC  C  POLYSACCttARIDE  OF  PNEUMOCOCCUS.  II 
Extension of the pneumonia occurred to the right lower lobe.  Two samples  of 
serum taken 20 and 48 hours after inoculation  precipitated the C substance in 
titers of 1:640,000.  The animal died on the 3rd day.  Autopsy showed extensive 
involvement of the right upper and lower lobes. 
Two monkeys were given pneumococcus infections by routes other 
than the intrabronchial one, in order to determine whether pulmonary 
consolidation  was  an  essential  conditioning  factor  for  the  demon- 
stration of the C reaction.  One monkey received an intradermal and 
the  other  an  intraperitoneal  inoculation  of  Type  III  pneumococci. 
The following protocols describe the results obtained. 
Monkey 1-38 was prepared by the intramuscular injection of 16 mg. of morphine 
sulfate.  2 hours later it was given 0.5 cc. of Type III culture into a shaved portion 
of the lateral abdominal wall.  The following day only localized induration was 
noted at the site of inoculation, but bacteremia was present.  A sample of serum 
was found to precipitate C in dilution of 1:640,000.  On the 2nd day the titer had 
dropped to 1 : 160,000.  By the 3rd day the serological reaction had disappeared. 
The animal died on the 4th day.  A large subcutaneous abscess yielding a pure 
culture of Type III pneumococcus was found at autopsy.  The lungs were normal 
in the gross.  Chart 4 depicts the findings in this experiment. 
Mter a preliminary injection of 16 rag.  morphia, monkey 1-45 (No.  1-37 in 
previous experiment) was given 1 cc. of a 6 hour culture of Type III pneumococcus 
into the peritoneal cavity.  The following morning the animal was listless, would 
not eat, and was obviously sick.  A specimen of blood taken from the heart gave 
the precipitation reaction in dilution of 1:160,000 of the C.  Blood culture at this 
time was negative.  The animal died shortly after the bleeding.  Autopsy showed 
the lungs  to be normal on gross  examination.  The abdominal cavity revealed 
an extensive peritonitis.  Pneumococci were seen in stained films of the peritoneal 
fluid, and Type III organisms were recovered in pure culture. 
DISCUSSION 
The  results  reported  in  the  present  communication  demonstrate 
that the sera of rabbits infected intradermally with pneumococci, and 
the sera of monkeys given an experimental pneumonia, differ sharply 
in their capacity to precipitate pneumococcus fraction C.  In rabbits 
inoculated  with  either  Type  I,  III,  or  VIII  pneumococci  a  severe 
febrile infection is produced which frequently results in death of the 
animal after 2 to 3 days.  Attention has been called by Goodner to the 
analogies between this so called dermal pneumonia and pneumococcus 
lobar pneumonia in man.  However, the sera of infected rabbits fail THEODORE  J.  ABERNETHY  87 
to give the C precipitation reaction which is found uniformly in the 
sera  of  pneumonia patients  during  the  acute  disease.  Efforts  to 
demonstrate the phenomenon  in the sera of rabbits early in the disease, 
as well as in convalescence, were unsuccessful.  In addition, it was 
found that  a  previous pneumococcus infection apparently did  not 
alter an animal's response to a second intradermal infection as meas- 
ured by the precipitation reaction. 
In contrast to the results obtained in rabbits the findings in monkeys 
corresponded closely with those found in  human lobar pneumonia. 
Within the first 24 hours following the intrabronchial inoculation of 
Type III pneumococci the sera of the infected animals precipitated 
with the C substance in high dilutions.  The precipitating action of 
the serum persisted for 2 to 3 days during the period of active infec- 
tion.  Although variations in the precipitation titer were frequently 
noted, the sera nearly always precipitated C when the latter substance 
was added in dilution of 1: 320,000, less often in dilution of 1 : 640,000, 
and in one observation as high as 1 : 1,280,000.  With recovery of the 
animal  the  reactivity of  the  serum with  C  disappeared  almost  as 
abruptly as it had appeared with the onset of disease.  After the 2rid 
or 3rd day of disease the phenomenon could not be demonstrated. 
Although no tests were available for determining the onset of recovery, 
the disappearance of the C reaction seemed to coincide roughly with 
the beginning of resolution as  found by x-ray.  The height of the 
febrile response,  or the presence of demonstrable bacteremia, appar- 
ently had little influence on the capacity of the serum to react with the 
C substance in precipitation tests. 
It is evident from the results of experiments on monkeys, one of 
which received an intradermal and the other an intraperitoneal inocu- 
lation of pneumococci, that the C precipitation phenomenon can be 
demonstrated in infections of tissues other than the lungs.  Whether 
or not a similar response occurs in monkeys with other bacterial in- 
fections is at present unknown, but this seems not improbable in view 
of the occurrence of the phenomenon in a number of different types of 
human infection. 
The foregoing studies demonstrate the variable responses of two 
different hosts  to  the  same  bacterial  agent.  In  one  species,  the 
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tion of certain changes in the serum during the acute period of illness. 
In the other,  the  rabbit,  these changes were not observed.  These 
observations suggest that during infection in the monkey either some 
newly formed substance or some alteration occurs in the serum which 
renders it reactive in precipitation tests with this particular polysac- 
charide derived from Pneumococcus.  Assuming this to be the case, 
then the failure to demonstrate the phenomenon in the rabbit might 
be explained either by the absence of or qualitative differences in the 
changes in the serum during infection.  Experiments bearing  upon 
these and other questions concerning the mechanism of the  serum 
reaction with C are at present in progress and will be reported in a 
subsequent paper. 
SUMMARY AND  CONCLUSIONS 
The capacity of the serum of rabbits following intradermal  pneu- 
mococcus infections to precipitate in the presence of pneumococcus C 
polysaccharide has been studied during the resultant periods of active 
infection and during recovery.  In rabbits infected with Type I, III, 
or VIII pneumococci, large hemorrhagic lesions are produced which 
frequently bring about death of the animals after a febrile illness of 3 
to 4 days.  Repeated precipitation tests with the sera of these animals 
have been uniformly and consistently negative, not only during the 
acute illness but in the recovery period as well. 
On the other hand, the sera of monkeys of the Macacus cynomolgos 
species actively ill with experimental Type III pneumonia have been 
shown to  react  in  precipitation  tests  with  the  C  substance.  The 
serum  reaction  appears  within  the  first  24  hours  after  infection, 
remains positive in high titer for 2 to 3 days during the acute illness, 
and disappears with the onset of recovery.  The precipitation reaction 
with C also occurs with the sera of monkeys following intradermal and 
intraperitoneal infection with pneumococci.  The results of precipita- 
tion tests of the serum of monkeys during experimental pneumonia are 
similar to  those  obtained with  the  sera  of patients  suffering from 
pneumococcus lobar pneumonia. 
From the results of these studies it would appear improbable that 
the  demonstration of the  serum precipitation phenomenon with  C 
polysaccharide in monkeys, and possibly also in man, is conditioned 
by previous exposure to pneumococcus antigen. THEODORE  J.  ABER_NETHY  89 
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